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Paragraph 0023 

The motion vector detector 160 comprises: a two-pixel 
precision block matching unit 101, a single-pixel precision 
block matching unit 100, a half-pixel precision block matching 
unit 102, address generators 110, 111, and 113, buff er memories 
132 and 133, and a half-pixel precision image generator 150, 
and is connected to image memories 40 and 41 equipped outside. 



THIS PAGE BLANK (uspto) 



mB^^mm (jp) (12) ^ §f Jj^ 11^ ^ ^ (a) (ummm&mm^ 

#il¥9-51536 

(43)4^MB ¥jS9^(1997)2^18B 



H04N 7/32 

H 0 3 M 7/36 9382-5K 



Fi ms$&:m 

H0 4N 7/137 Z 
H0 3M 7/36 



(21)tHH»# 


^877-199648 


(71)taHA 


000004226 










(sz)timB 


J|2j«7^(1995)8H4B 




SESJIE9f1SKS»ftS=TB19#2 -^^ 






(.72mm 










*Sia=PftBBKl^»r-Tei»6# H 














(72)ISW# 










*]Saf=PftB3Kl^l"r-TBl»6^ H 














(72)55tH# 










«]^=fftBaKrt#i»r-Tei#6^ b 














(74)m«. 













(54) ift^'^ir 



(57) imm] 



111 

L 



_z 



,101 



132 



/ 



100 



133 

V 

110 



102 



TO If 77 



^113 



Jl 



rrr 

i 41 



93 



-150 



r 

160 



40 



} 

uy^\z.MLx. m\cBifhtix\^^6mmM^(omi^<D 

mM^co^w^imWi^w^itm^m^itLxn^Lrz 
^mmmm(o^^mmf)'b^mLx^W'r^^^t. 

[0 0 0 1] 



(2) ^^J^g-s 15 3 6 

2 

[0 0 0 2] 

<o^W^^mm^h\.x^^^%t>x\^h. ^(n^x. 

-t-CtC. H2 6 1. MPEGlCDSfeS:ffifc't-^<<0:ff 

<fc «9 ^mwm^(n>m%\t^'<T: ^ m p e g 2 o^sfe;^^^ 

10 [0003]H261.MPEG1, MPEG2^0^ 

^{Wkm^fm. ^^m\cm.^hhx<oif.^i^Y\t. 

z.t^hmi\^x%fzhm^^^'i>t^-kv^wf^^^-<^ 
Yf^^m^m,<omm^t'-t^^x^^^h. ^fit>^^ 

^ VfV^^(Dmmifi.-^^hfl-:>X\i^^m^Vcn^-fn 

y^hmWi(f^n^h(DWi<n-'^^^%^m't^m (^r 

^^y iib#-<i^ vj\^mmwh(oWiXUi^fii^-^(o 
20 xmti^no'E^m^h^:^^bxh6. 

[00 04] 'i^^<Dmm^n^-itmw:<D^m^fj:m^^ 
m 4 ic^i-o 

[0 0 0 5] :Z(DmWt. W}tmm^^yh2 01, D 
CT/ZQ^-?' h 2 0 2. VLC^^^z h 2 0 3feJ:r5 
M^P^^y 2 04^^^f>/^-5o ib^^«^-5^ h2 0 1 

m^{mikmm.':r^y^%x(n^^m.'^mt-<^V}vh 

h^^^^ YfV^hh\zM%it(0^^m^'zf^y^-km 
^mi'fc^(Dr Ki/;^^^^i-5r Ki^;^^^§§2 1 1 

-yh2 0 2ii. '^mmmmi^y'u y^\zDCTmm^ 
Mf^Dcrmmi^ {)^y.TDCTtwi-) 220^. ^ 

Qt^i-) 2 2 3 i:VLC^c:^:y h2 0 3(Ctii;^-r-51: 
•r) 2 2 3 ^, I Q2 2 3d^f>Offl;^lCa»DCT^Jfe^ 

{^XY I D c T ^liJ-f) 2 2 1 ^ . \.it^wmmm 
50 MW^^.zAb. ^^m^-:fx2y^tm^mm.m:^^')<o 



-2- 



s 

[0 0 0 6] tfc. VLC^^y h 2 0 3li. DCT/ 
Qa.:::^ h 2 0 2 b<^A^(C pr^S??-^^l:^^M^ fc^ 

[00 0 7] ^yh. :/py:5'-ryf^V^^S2 10O:irt^ 
6<JS^lcov^T^t. C. H. Hsieand T, P. Lin. "VLSI 
Architecture for Block-Matching Motion EstimationA 
Igorithm", IEEE Trans. Circuits & Syst. for Video 

Techno!.. Vol. 2. No. 2pp. m-\mmi)tmWi\mm. 

V^■Cli. He (a) , 6 (b) . 6 (c) 

[0 0 0 9] ^(D'^^(D^^'^tmmt. ^^i\L<o'^^^ 

fflSfi;^5|IS^i^rv^5o rtticov>T(t M. HayashI 
et ai. I'A Com-pact Motion Estimator with a Simp I If 
led Vector Search Strategy Maintain-Ing Encoded Pi 
cture Ouarity. IEEE 1995 CUSTOM INTEFRATED CIRCUIT 
CONFER-ENCE, pp. 409-412(1995) Ic^lft^ti-CVN -5, 

[0 0 10] mb\t:i<D%^m<omt-<^ h^^^^mmw 

2 6 0Olg^^^LfcIi|-Cfci9. IS 9 (a) IIEI 5 (Did 

mmmxh^. w(Dttt-<^ hyi-^^m^aii, 2ii^3it 

^-^y^l^^^lOZt. rVU:^^f^^llQ, 11 

Its ^<yyr:^^') 1^2. izzb. ^mmn^w ■ 

4 i(c:g^gg^;h.rv>5o 

[ 0 0 1 1 J n 6 ( a ) \mmmm^<omm^ mnm 
^mm . 1216 (b) \%2mmm&<Dmmm^. 
(c) \t^mM^&<omn^m^7f^'rmxh^o 
[0 0 12] ^m^hK^^h.h2mmm&m%itn 

^'f^y^\t2mnn^(0:fx2yi^'^yi-l^if^\ 0 1 

\zy'y:fu-\><Dm^'f^y^tLxmh^. "ft^W^ 

ffl^^y 4 i;5^ib/^y>^7^^y 1 3 2ICT Ku;^*^ 

§§1 1 X\C^^xm^tiLXiii<n^itn'^^^ y ^ CO 



(3) 4#§|5p9- 5 15 3 6 

4 

(a) ) 0 :L<Dmo^mmns.(Dmnmm\^. twt. 

Si 0 l;i>f>tti;^$h./cttit-<^ b/v-C^i3£^n5^Sli 

^gj^ttiL. /^y^r^^y 1 3 3=^s*t-c. 

. ll^^^Sl 5 0lcA;^1--6wi:(Cj;i9^^^n5»o 
[0 0 13] 

I^^;d5»^LJ:5^1-'5^] ±5^ Lfct^*Otti#-< 

»Sr**i?)fc^Si7clc^L. 119 (a) (c^-t-<t5(-. 
^>*<tti^ffll. 51i^5>jftif;^cg^^®ffl(D4 8aS 

^yi^-^y'^:^^m(Oy^-mm^^i^t<fJ:oit^. m 
^MM^i^^ <^j:^^M.t^h^tZo z:^xm9\t'^y^ 
^mtcxvy h<Dj^Mi}^hXi)^t>ti^iii:m^7jkV 

[0 0 14] ^^mmo^mt. mmit\^x^y'^y^^ 
yi^>^(Dm»M&m(D^^^+i^iz^<u ^mmm 
my^y^'^y^:^^^<D^^- v^^^rmmtm^mti 
^^m-r^m^^^ hJv^ti!>mm<omm'r^:itxh 

30 5o 

[0 0 15] 

^^^itmm^hm^mtn^itM^y^y 
^ \zM UT. mc^nhtix\^y^mmn^<omm(o^x 
^mjctmrn'^^y'^yi^^i^mu gg^^n^^niTc 
t-hmmn^im^>^^yi^^x<D^{iLm^mt^^ h 

^(D^n^itmm^hm^mm^mxmmmm^m^m 

40 w^t^-fuy^^^unx^. nm^h.ti^m7zt>hm^it 

itm. wi^m^mmm&x^ibh^it^WiTztmm't^ 

^y^t^h^mmm^(ou%m.^^^\^. mmnmL 

(D^^-<^ V)^'^^m^m^X'^t>h:^Ty'f^^\.X 

50 [0 0 16] ^yh. ifmm^^-<^ V)vmxm.mt. 



5 

T**i6s#^i:. mmm^^^ vj^^^wmmmmxi^t}^ 

[0 0 17] 

mmxi^'^^tifz^myz^^'L^t Lx^mmmm(Dmm 
^n^^t^z^x^). ^W}^mmi^^4 8mm^>hsmmx so 
^<^^t9. :Lf\.\z,n\.xwmmmm<D^ny^^y^:y 

[00 1 8] m o\'t^%m(Dm^-<^ Y;vi^mi3m(n 

[0 0 1 9] ^-f. ^n^imm^hm^itn^^^y 

acoi(i#-<^ h/w^^je)-5 (^xyy2) o cc*r*ii 

[oo2o]jsfe(c, 2mmm&^^m7t:fx2y^t^b^ 
nm7t^^•mmnm<o^^y^\z.mm\^xum\^s 

(^r-y^S) o ^7'y:^3X^ibtL^W}7C^ 
^yi!^:fy>b^^mmm&<D^W}jz:f^yi;^^mmL. -er 

[0 0 2 1 1 

xmmi-bo 50 



' 4#^¥9 - 5 15 3 6 

6 

[0 0 2 2] Ii!ut*^^(Di&t-<>7 h/uMm*S;6^iS 
^mxh^o 

[0 0 2 3] ^6r)ijt-<^ h/l-^aiS^fil 6 on, 21i 
^»gyn2/>^-vo;^^>/§^l 0 1 ¥il^3f»aP^n 
y^-^yf-ly^^lOOb. ^mmn&zf^y^-^y^ 
>'^Sl 0 2 r KI^>^^^^1 10, 111, 11 
3 y<y:7T;^^y 1 3 2, 1 3 3i:, ^M^^Kfiil 

0, 4 1 i:^M$ttTV^6o 

[0 0 2 4] [^9 (b) fi;$:^§goSit-<i!^ h/l.«|ta:^^ 

[0 0 2 5] ^m^hxti^fi^2mmmm<om'^i\:M 

^:fxiy^\t2mmmm(DZfxiy^-ry^l^^^l 0 1 

tc^7 (b) (c^-rj:5?'^xv>^u-h(^iir^>^n5/;j^ 
^tril^bn, if^i61i^^p*^y 4 l/5^^x<^:y>^r^^ 
y 1 3 2(;iTKu;^^^g^i rit^J:orBg;9^fcL-Ci3 

< n^iti^n.^^ y ^ (Dm^itn^m^±.(Dmm t mm 

(DmX\ yn-zi^^-^y^Vi/^trV^ (1^9 (b) (DO 

't^wmmmi&<o':fuy^^y^i^^ (m^ (b) cda 

0 7 (a) \C7n'r^bt^y'>':fu-V(Dm^imMt-:f^ 
yi^ ty<yyr:>^'e]) i 3 3f}>bm?^m'ti^mmmt<D 

<Dmmmi^\ts 2mmmm(Di^W}7c^^'btLxmmi 
mmjA^ftcmi^ix. -f^yi^-^yi^v^^ioxt^hm 
ti^fi^2mmm&<Dm%^^ y^i^t. mmwt'^-r^n 

^itn^zf^ y^<Dn^i\:MMiWMm^^n^mMt. 
^^m^hh\z.T 1 o-e^^r^r 

MZ^y)^ iii^>^y^y 4 0;5^f)/^:x>^r^^y 1 3 3 

ny^-^y^i^if m9 (b) (D^m ^mmmm, 

m^&<r>:fuy^Ty^i^^^\ 0 ot^hmti^^h^ 

-r^r v\^^xwmm^^<oWi^-<^ h/'^r-ji^^n-s 
^m5t^mmxmMji^ij:yffz.m^^y<yr ^"^'j 1 3 3 

^^bgE^at, ii^li^iii^^^^i 5 0(cA;^^'rwi:(c 

[0 0 2 6] ^mmn&<o^^y^'7y^>^^x 0 2 
fl, Wmm^&<D-fuy^^y^:^^(r>i^fmfx. 



-4- 



7 

l^r 1 / 6 ^ "e{g:ig-c# 5 r ^ic*1- 

^»7ctcM LT^ii 1 li^jfttf 4X4 ^nmmL\z.n 
[0 0 2 7] m3\t^mm<DW}t^i^ h/i^^mmmom 

[0 0 2 8] ^0^g(^^10^»Ji:0Sv^^j:, Xn 
OSrSSLT. r Kl/^^^§§1 1 4. 115|CA;^1- 

114. 1 1 5ft. r Ku^^^kjsSSi 10. 1 1 3(ctt; 
•fe 2/ f- 3 0 0 (c^J^fi $ -lir5 J; 5 tc LT V ^ 5 Tit^ e> 

[0 0 2 9] :^^mmxn. ^^^^^^^(Dmmxm^mm 



(5) #BH¥9-5 15 36 

8 

[0 0 3 0] 

tLx^mmm^(Dmm^no:it\cx^. ^mTtm^ 

yi'>i!^t^S\^£^m\cfj:^ftZt^^JS,LXi,. 2mm 
^tt. 2^1lg)fSft^^<X^5.^•r^y^v>/^o/^-K 

^mm(Dmmmo^mcm^m^tid Lx\,^ftmmmm 

^ ii^D L ;t r i: tc J: 5 m^m ^ ^ y {cMi- ^r-^xm 
[|§iS(^ffi*:^eiSi5^] 

[^1] :^^m(Dm^^^ h/mm:f7mfimm^tiftm 

[112] :fuy^'7y^:^^^^<oWi^^^y^irmxh 

[0 3] *^^oBt-<i^ v/\^iikmmw.<o^2<Dmmm 

[1114] ti^*oi!ili^:^-§->fbgg(DASW*^J5g|ll-Cfc 
[US] ^5l50i(iM^^f-^<b^®(Oi!i#-<^^ h/^«tii§g 
5(? [0 6] (a) (i»M^3fS*(^IlP^fc5V>lt^gi5«^ 

M^. (b) \t2mmn&(ommmm^7T^'rm. (c) 

[in?] (a) \tmmmmm(Dmm(Dy^>':^\^-h^7T^ 
-rn. (b) ft2ii^3(tsoa5^oxvxu-h^sr^-r 

[0 8] ibt^^ h>'^a?^<o«;g;^:^i-0"e$>6o 
[0 9] (a) \±%^(Difm\^^^'f^yi^'^y^>^ 
:^m(DmMm. (b) lt:*:^§gtcJ;5Xns/iJ'^tyf^V 

40 [010] ;^^ig<^ibt-<i5^ h>'^«^ffl;&i^coS*W:7n 

4 0 liiiffl^^y (^i^/hu^ffl) 
4 1 H^ffl^^y (i^/Mifi^^) 

1 0 0 mmmmm^^y^^y'^:^^^ 
1 0 1 2mmn&y^ yi^^-^y^yi^^ 

1 0 2 il^lJ^JfSaXp y 

110 TKl^^^fiS^ 

111 ZKu;;^^^^ 
50 113 rKu>^^^S§§ 



-5- 



(6) 



!|#^¥9- 5 15 3 6 





9 




10 


1 1 4 




2 10 




1 1 5 




2 1 1 




13 2 




2 1 2 


wMm (-) 


13 3 




2 2 0 


DCT^^ (DCT) 


15 0 




2 2 1 


2?DCT^mi (IDCT) 


16 0 




2 2 2 


l:^{b^ (Q) 


2 0 1 




2 2 3 


( I Q) 


2 0 2 




2 2 4 


(+) 


2 0 3 


VLC^^-;^ V (VLC) 


2 2 5 




2 0 4 




10 2 6 0 





[HI] 



171 



101 



111 



132 



100 



J 



133 



110 

_L_ 



102 



fa) 



113 



J 



I 

41 



• • • • 

• • • • 

• • • • 



.150 



7~T 



160 



40 



lb) 



o e 



-6- 




[He] 



(a) 



ims] 




(b) 



o o o o o o 



o o o o o o 



o o O O 0 o 



(C) 



OOOOOOOOOOOOOO QOOO OQOOO 

ooooaooooooooo ooooooooo 



OOOOQOO ooooooocoooooooo 



0 o o o o o 



OOOOOOOOOOOOOOO 



oooooooooeoooooooooooo 



-7- 



(8) 



<^WiW-9-5 15 3 6 



:ii3i 



nti - 



nti - 



lot 



Ill 

L 



132 



300 



11^ 



J 



133 
115 



102 



114 



.150 



41 



160 



40 



5^ 



-8- 



(9) 



9-51536 



15] 



z 



101 



111 



132 



112 



102"~! 



J 



133 : 



110 



41 



150 



T 



260 



40 



-9- 



(10) 



15 3 6 




[^1 0] 



G 



( b) 



0 



A A 



X 

XXX 
AAA 

® 



-10- 



(11) 



15 3 6 



7 Hi/ h^—i^<Df^^ 



THIS PAGE BLANK (uspto) 



